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I.—INTRrRODUCTION,

The quarrtes of Boya, Stathams, Mahogany Creck and Parker-
ville in the Dorvhing Range near Perth produeed, in 1924, material
valined at L68.9757 hut apparently no geological map or systematie
deseviption ot the  surronndings of these sonrees of wealth has
ever been produeed, althongli many short papers on physiography
or on details of geologie interest have nppeared in seientific journals
tid - government  publications,  This paper, a first move towards
supplyving this deficicuey, might be deseribed as ** Notes to aceom-
pany  geotogical and  topographical maps of two  typieal areas
m the Durling Range, " 1t is a summarey of the field-work done
by many stndents at various times during the period 1921-1928.
The fickbwork, wlhich formed part of the conrse in geology in
the University off Western Australia, was done partly by individu-
als working siugly, partly by proups. Tt would be invidious to
attemipt naming all who took an active part in the work and
we niugt o content ourselves with meuotioning those who have made
tndependent wmaps and reports on certain sections, namely: W.
Cohen, K0 Finneaune, 1 Forman, 1, Harms, A\, Hill, J. Hosking,
and I Owen. The compilation of the map of the Darlington Areqn
from data obtained from the Lands and Sorveys and Land Titles
Depactiments was dowe by AMiss E. Lamborne, B.Se,, and Miss T,
Armstrong. We are mueh indebled to Messrs. N, Bartlett and
. Hogarth of the above-named departmeuts and to My, J. Pare
of the Water Supply Sewernge and Drainage Department for placing
at our disposal all available survey data regarding the arveas with
whichh we were concerned. One of nx (FLACW.) did all the field
and laboratory work of Roleystone Arven, mapped about one guarter
of Darlington Arvea and ix largely responsible for the petrological
section of the paper.

As i owell known, the higher Tlevels of the Darling Range
are almost  evervwheve laterite-covered, aud information regarding
the  Youndation rocks must be songht mainly in the valleys of
streams which have ent helow the laterite Tevel.  The Darlington

B Tuformation k'nu[l!\' suppliedl by the Goverignent Statistician.
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Area, whielt oceupies abeut 6 squarve miles 0 a0 hroad  portiow
of the lelenn Vabley 10 miles cast of Perth and ineludes; or s
near, the most importiot gquarries, is the obvious place i which
to begin any  examination of Darling Range geology.,  Next to
the Heleva, tle Canming and Swan Vallevs seem Tikely to offer
most information o the kind required.  One and a half squaore
ntiles of the Canning Valley, the Roleystoue Area, 18 miles 8.
of Perth, have therefore been exsuntuoed, amd a  heginning  has

been made onan e in the Swan Valley,

Both the Rolevstone aud  Darlington Aveas receive on the
average about 36 fuches of rabe per amumme and o their vatural
stiate were covercd with forest consisting nwonly of Javeah (Fuea-
tuptus wavginalay and Mavey (£ cadophyllay. Mueh ot the Roley-
stone avew bas been eleared and cultivated (g, 1), The Dardingto:
Area (Plate NXI) Thas lost most of its large trees by fire and
felling, but only a small portion s cuttivated,

Y

MG, T~-The valley of Slab Gully Cveek, a typieal view ju
the Roleystove e,

Both areas lave heen subdivided Dy aecurate surveys made
For the purpose of sale, ete, into hlocks of u few aerves. These
blocks were plotted on our working plans and were used as a
Lasis for geological and topographical mapping which was done
by ehaining, or by tucheometry,  The form-Tines

either hy pacing, .
by anecroitd, corrvected cither hy ¢om-

were  determined  mainly
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pavison witle o harvograph kept inocamp or by frequent ehecking
o known heights o pipe-lines or railways,

Althongh muelt of the matter set. out bhelow was  colleeted
by other workers we must he held responsible for  everything
which is not definitely attribnted to some other obscerver. Tu the
reports submitted by the varlous students are many interesting
observations not reproauced here, partly Decause in this paper sve
try to emphaszize only the outstawding geologic and topographie
featnres. We hope that, a beginning having heen made, further
detadl will soon follow from others,

IT.—PHYSTOGRAPITY,

A. General.

The two areas under consideration lie in the valleys of the
Helena and Canning  Rivers, two of the westerly-flowing streams
which according to  Jutson (1914 p. 128) were consequent on
the formation of the Darling Fanlt, and which, having steeper
convses, were able to capture and dismember the senile north-south
drainage.  An account of the physiography thercfore is mainly a
deseription of the watercourses. It may be noted here that the
ouly peremnially flowing streams are the Canning River and Plesse
Iirook, though it is merely the presence of Mumdaring Weir whieh
makes the Helena dry during the sommer months,  Smith’s Mill
rook usually carries water until Deecember, all the other water-
canrses become dry in early sumnmer, except in a few places where
ted by springs which issue from the junction of epidiorite dykes
amel gramte,

The Roleystone Arvea, Deing smaller and confined to one side
of the valley, does not furnish any detail of special value, though
features of interest in the Darlington Avea oceur in it ulso,
i less obvious manmer. The remurkable bend of the Canning in
the Roleystone Area is prebably dne to the eapture of an old
north-south stream, though clear evidence such as oue gets higher
np the Canning  is lacking, because more oxtensive crosion has
removed mnpel ol the evidence of the courzes and levels of the
older streams,

A reeommaissance for fonvteen miles up the valley of the
Canning  shows that the main valley is mature for about two
miles east of the Darling fault line scarp, ahove that, to the ena
of the traverse, the hills gradually close in and hecome steeper
and the river is hroken by caseades and rapids. There are also
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several right-angled bends in the valley, the worth-south arms of
whieh are probably portions of the older dismembered drainage
svstent. The  tributaries, which  gencerally  bhave a more or less
north-south direetion, flow for the greater part of their course
through shatlow wide valleys, but their Tower parts flow throngh
narrow deep valleys.  What length of a tributary is thus vejuve-
nated seems to depend on the volume of water carried. Essentially
vouug tributaries showing wo sign of having been carved ont of
pre-existing valleys ave rare.  Obviously these features accord with
Jutgon s history of the Darling Range rivevs,

No similar vecounaissanee of the Helena has been made, but
from seattered observations we helieve that for a  distance of
about 12 miles above the Darlington Arvea the same features would
bhe foumd. From detailed work at Gorvvie’s Farm, about 6 miles
south of Chidlow and 16 miles by wriver ahove Darlington Arvea,
wo know that, in its upper reaches, the Helena valley is mature.

B. Physiography of the Darlington Area.

In contrast to the Roleystone Avea the Darkington Avea includes
the full width of the Heleua Valley for three miles aund has
seveval featuves of auterest,

1. Heleaa River—The river enters the Area flowing in a W.8.W.
divection through a steep-sided valley with ovccasional broken water,
but at its junction with Piesse Brook, which enters from the
scuth, it tnrns to the N.W. and passes for more than a mile
through a gorge-like valley, its grade still that of an immature
stroaw.  Shortly after emerging from the gorge it is joined from
the N.E. by Smith’s Mill Brook, and from here to the western
cdge of the Arvea has the chavacters of o mature stream. Half
a wmile heyoud Smith’s Mill Brook junetion it turus sharply to
the W.S.W. agaim

o, Tributaries—Three types of tributary are distinguishable:
(a) Wholly immature tributaries—AN bt six of the many water-
courses which enter the Helena in the Darlington Area are of
this type. They wvisc within the Hmits of the valley itself and
are insequent, owing their existence simply to the decpening and
widening of the main valley.  Their courses arve pretty evenly
stecp thronghont, and waterfalls are rarve; but owing to the short-
ness of their senson of activity, they are unable to degrade as
fast as the main stream, and scveral steepen visibly as they near
the Helena River.
(b)Y Rejuvenated tributaries—Smith s Mill and Cohen Brooks and
a stream which enters the Helena opposite the mouth of Swmith’s

u
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Mill Brook flow in thieir upper parts through wide shallow valleys
m  the Jaterite-covered  Darling  Pencplain, but on  reaching  the
slopes of the Helena Valley they have the same charaeter as the
wiolly  bmnatore  tributaries. The mature part of Swmith’s Mill
Brook lies outside the Arca. Piesse Brook is a mueh  larger
perenuial stream, whose grade is only o little steeper than thal
of the Helenuw; in other words it has excavated o valley nearly
as provounced as that of the Helena,  Its upper portion however,
§ix aniles south of the Davlington  Avea, has the same muature
clharacter as the other streams of this group.

{¢) Behewded  tributartes—CGreenmount and Hosking  Brooks liave
Httle in common exeept their  heheaded  eharacter.  Grecwmount
rook now has short immature insequent south-flowing head waters
fellowed by o mile of weondering mature course rumaing mors
or less parallel to the Ilelena.  West of the Avea it again Decomes
steep and immatuore, At the transition between head and middle
waters Is a broad flat wind gap, in which, iu a1 deep railway
cutting, is disclosed partinlly consolidated sandy alluvium,  About
o e farther from Pertl the railway, which is here followin

o
up Swith’s Mill Brook, passes through o more extensive deposit
of the same nature, It is probable, both from the uunatnrally
mature character of the middle-waters of Greemmount Brook, amd
from the oecurvences of alluvium in geneval aligunient with  the
upper part of Smith’s Mill Brook, that the middle  part  of
Creemmount Brook is a lower portion of Smith’s Aill Brook, be-
headed by a more actively corrading insequent tributavy of the
itelena,  Tlosking Brook is a short waterconrse, mature except at its
source at an abrupt saddle, from the other side of which a sghort
lnature watercourse  drains into DPiesse Brook, The course of
Hoesking  Brook is straight, und in alignment with the mature
portion of the Helena below Smith’s Mill Brook, with which alse
its contours harmonize so well that anyone looking up the wvalley
from below Boya would =uppose it to be the main river alley,
and would not suspect the existence of the nmrrow gorge to the
left. Mr. Jd. 8. Hosking, who mapped this portion of the Area,
attvibntes this apparent ease of river capture to the abnormal
activity of Piesse Brook following on the uplift alony the Darling
Pault,  this activity he aseribes mainly to Piesse Brook being
situated in a zone of wmore casily corvaded roek,  'This explanation
must be tested by uvestigation of the country cast and south of
the Parlington Arvea and its publication shonld be an  ineentive
1o further work,

3. Influcnee  of  geological  structures on stream-divection.—-
(a) Jointing and shearing—In some parts, particularly along the
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govge of the Tlelenu, the courses of small streawms ave parallel
to the major joints or to the occasioual shear zones,

(1) Relative resistance of granmite and epidiorite—The fact that
1 so wany places prominent spurs have 0 core or epidiorite cou-
forms Auronsscant’s observation thuat epidiorvite is as a rule more
resistant to corvasion thaw gramite, There 1s however considerable
wriation i the resistance to weathering shown by various epi-
diorites,  So far it has not been possible to aseribe this to vari-
ation in structure oy composition,

A Ifigh level terraces of Helena alley—-The form-lines on the
wap (Plate XX, and also the photograph of the topographic
model (Plate XXIT) show that the steep slopes of the valley are
in places nterrupted by flattened aveas, and that these fall ioto
two series, one lying at abount 430 feet, the other at about 230
fret above sea tevel. These are probably the remmants of two
successive periods of leng continued  lateral corrvaston, when the
river had practically attained base levell T other words, they
record two long pauses in uplift along the Davling Fault,  Jo-
distinet signs of similur fervacing nmav be seen in the Canning
Valley, und along the Darling fault scarp.

11T —GEoLoGY.

A. General.

The arcas under discussion are essentially composed of granitic
rocks; alimost entirely massgive in the Dxolington, predominantly
gileissic in the Roleystone Avea.  The granites and  gueisses are
truversed by a great number of epidiorite dykes varying in width
from o fraction of an inch to a <hain or more, and traceable in
some instances for more than a wile along their strike,  Whether
all these dykes are practically coeval is not certain, Shear zones
traverse the grauite and some of the epidiorite dykes, and along
some of the shear zounes there lits been widespread replacement

by silica.

B. Acid Rocks.

1. Grauite.
senerally  with  porphyritic  microeline.  In the Roleystone Area

The praunite is a coarse-grained biotite variety,

it 1s more or less giheissic; in the Darlington Arca no  fruly
gncisste  granite has heen found.

Mineralogically the vocks from the two areus are identical.
The wierocline phenoerysts average about half an incl in length



168 CLARKE AND WILLIANMS,- - Geaology of Darling Runge.

in the racissie, and about D inelr o the massive variety,  Carclshad
-~ H ] .

twing ave abundant.  The evystal shape is well developed, but
the edges often exlnbit a peculiar mibbled outline, as if the crystal
had wndergone partial vesorption.  The eross-hatehing is clearly
defined, the lamelae being spindle-shaped. The inclusions comprise
snbidiomorphic to allotriomorphie  crystals of oligoclase largely
altered to scaly white mica and kaolin, vounded Dblebs of quartz
and partly chloritised Dbiotite. The turbidity of the oligoclase is
in marked contrast to the comparatively fresh condition of the
mierocline.

The ground-mass i« of coarse but variable grainsize aud of
the nsual granmitoid texture.  Puatches of a micropegmatitic inter-
erowth of guartz and plagioclase feldspar are not uncommon. The
oligoclase is targely attered to smalt flakes of colovless mica and
kaolin, The microcline of the ground-masy s of a later generation
than the phenoerysts, and like the latter, is comparatively fresh.
Biotite occurs as rather ragged crystuls and aggregates, in part
chloritised. Many of the biotite erystals contain inelusions, prob-
ably of zircon, surrounded by pleochroie haloes. The quartz does

not eall for comment.

The strongly gneissic varietics consist of altermate bands or
tenses of biotite-rich and feldspar-vich roek.  The longest axce
of the mierocline phenocrysts, and the cleavage planes of the
biotite are parallel to the direction of the gneissic banding.

The development of both the povphyritie texture and the
gneissic banding is extremely variable—oune or both may be absent.
Genevally the wore strongly gneissie varieties are the niore con-
spicunously porphyritie. The trend of the banding in the Roleystone
Area is approximately north and south,

Field-work has shown that the varietics merge gradually into
one another; no definite boundaries can be drawn between then.
Nor does mieroscopic examination of the entire range of gneissic
and porphyritic varieties show any persistent differences by which
the granites could he divided into two or more types. It scoms
therefore that the grauites are a petrological unit showing wide
ariations from plaee to place in the development of porphyritie
ol pmeissic textures.

20 Fine-grained biotitic segregations—5Small exposures of these
are fairly conmuon in the Roleystone Area.’ They are dark green,
fine grained and megascopically of thovoughiy busic appearance.
Under the mieroscope they arve seen to congist of a fine even-
grained aggregate of biotite and quartz with microeline and
plagioclase.

— P ————
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Most exposures show these segregations to be lenses parallel
to the gneissic banding, less commonly they ocanr as subangular
blocks strung out parallel to the gneissic banding. They are eunt
by Dboth Diotite pegmatite and gnartz veins,

Segregations identical with those of the Roleystone Aren are
exposed in Statham’s Quarry just west of the S.W. corner of
the Darlington Area, but have not Dbeen noted 1 the DParhington
Arveq.

3. Aeid end ultra-acid intrusions.—These oceur as veins, dykes
aud irregular masses in the granite, iuto which they merge gradu-
ally,  The types represented arve:—

(a) Aplitic Dbiotite granite;

(b) Aplite;

(¢) Biotite pegmatite;

(d) Muscovite pegmatite;

(¢) Quartz veins.
None cxeopt the aplitic Diotite granite shows any approach to
gnelssic structure.

Field-relations and ieroscopic features indicate that they
shonld Le placed in the above ovder i vespect of age, the aplitic

granite being the oldest.  The position of the muscovite pegmatite

i

, liowever, uncertain.

(1) The aplitic granite occurs in irregular nasses as mueh
as two chains wide. It is a medinm even-grained rock composed
of microcline and oligoelase, with quartz and biotite.

(1) The exposures of aplite are generally smaller than those
of the aplitic granite. The rock occurs in dykes and veins, and
1 in many places associated with pegmatites.  Petrologically it
differs from the aplitic granite in the very small development of

hiotite,

(¢) Numerous veins of biotite pegmnatite, up to a foot or so
in width, cut the gueissic banding of the granite without Dheing
distorted by it. They also cut the aplite and aplitic granite. The
chief mineral constituent is wierocline in crystals np to six inches
across.  Oligoclase is subordinate to microcline.  As in the granite
the microcline is the less turbid of the two feldspavs.  Biotite
occurs in ‘‘hooks’’ up to six inches across. The quartz is partly
nterstitial and partly intergrown with feldspar. Also quartz
veinlets, not optically continuous, traverse cracks in the microeline

erystals.
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(d) Lxposures of muscovite pegmatite are rare, except within
cosmadl avens enst of the creek shown on the western side of the
Roleystone map. The wminerals ave wicrocline, oligoelase, quartz

md  museovite,

() Quartz veins are found entting all the above intrngives.
They constitute the extreme acid member of the series.

All thesge roeks appear to represent the vesidnal aeid portions
of the granitic magma, and to have been intruded before the
complete cousolidation wndd coeling of the main mass of granite,

A number of quartz veins assochited with regions of shearing
ond fractnve in the granite, d presenting well defined contacts
with the latter are cousidered, for rensons to be given o the
to be later than the quartz

1

scetion “fqmivtz reefs in shear-zones,”

veins  just mentioned.

4. Magmatic History. -'The features noted above may he ten-
tatively aseribed to the following series of ecvents:

Magma of granitic composition welled np into the zone of
crystallisation. The enrliest minerals to form were Dbiotite, plagio-
clase and quartz, The eentees of crvstallisation of  the Diotiee,
plagioclase, amd quartz crystals appear to have heen elosely spaced,
giving rise to o Lirge vnmber of small crvstuls,  Micvoeline began
to crystallise  at  wmore  widely  separated  poiuts, and  grew to
comparatively large crvstalg, whi-h often iocluded o number of
snll oligoceluse, quartz and  biotite individuals.  This  naneroeline
is represented by the phenoerysts 1o the rock now exposed, The
[rrocess continued until the erystallisation of portions of the magma

was approaching completion,

Renewal ef the activity of intratellurie forces then caused the
firther movement of this partly crvstallised magma, and its in-
duetion into the position the granite now oceuptes,  During  this
movewent wixing of magma fractions in varions stuges of cerystal-
Lisition took place,  Those portions in the more advanced stages
of crystallisation developed o gneissic struetnre, but those portious
mowhiclh but Tittle evystatlisation had taken place could wot retain
the impress of the renewed movement, and solidified as massive
recks,  The progressive stuges of crystallisation are representesd
by the gradations from gneissic and porphyvritic to even-grained
massive  granites s exposed to-dayv.  Under these conditions no
defimite: boundaries wonld  exist between the different types of
graunite,  The anore rapid cooling of the magma in the second

magna chamber—its present  posttion—was respousible for the
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smaller size of the secomd generation of erystals which form the
nmatrix of the porphyritic granites,

The vesidual nltva-acid liquors from the crystallising mogma
were then forced into the solidified, or partly solidifted, granite
to form the series of acid aud nltea-netd intrusions, the texture
of whieh is more or less continnous with the surrennding comtry.

Some of the aplitic granite was involved in the movements
aud veceived a o gneissiec straetive. The other aeid and nltra-nead
intrngions were injectea after the flowing of the granite ceased.

The fine grained biotitic segregntions may perliaps represent
portions of @ devived magna, yesinlting fromr the gravitational seg-
regation of the earliest formed wminerals produceil iu the  first
stage of crystallisation of the magma,

C. Basic Rocks.

1. General  ficld-oecurience and  polrology—The granite is in-

vaded by o network of basic dykes veferable to the epidiorvite

2ronp.

The accompunying maps show that the size and disposition of
these dykes in the Daribrgton and Roleystone areas, are similar,

in contast with granite in Greenmount

e, 2—Epidiorite dyke
Brook near western odge of Darlington Avea. White-barked cenene

lypts on the dyke visible in Dhuekground.
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Their mode of field-occurrenee is mentioved in the physiography
section.  There is little difficulty in wapping them fairly aceuo-
rately i the steeper parts of the areas; fhey can in many places
be seen outeropping for many chains, and in the intervals their
courses are indicated by the almmdauee of epidiorite houlders, Dby
the &k red soil, mud by the predominance of a white barked
cuealypt which contrasts strongly with the dark trunks of the
Marri and Jarralh which predominate on granite. However, on
sonme of the high-level terraces, houlders of granite and epidiorite
sye promiscuously distributed, probably by the river corrading late-
rally during pauses in the uplift along the Duarling Fault. On these
arveas, though mueh time was spent in trying to decipher the courses
of the dykes, the mapping may Dbe inaceurate.

Petrologically, average specimens of epidiorites from the two
arcas are identical, and there appears to be little viriety execept
m conarseness of grain. Hand-specimens are of a uniform dark
green colour, the feldspars only showing cleavly  in weathered
specimens.  In a few specimens small grains of pyrite are visible.
The gerain size varies with the widthh of the dyke. The margins
are in every instance fine grained and more or less sheared, differ-
ing markedly in this vespect from the acid and ultra-acid intrusions,
Veing of epidote wre common, both in the epidiorite itself and
i the enclosing gramite. It iy be noted that nregular quartz
veins of small size are not uncommon in the epidiorites,

IJn thin section the rock 1s seen to consist of lath shaped
ervetols of plagiloclase, set in a gronnd-mass of walite.  Much of
the plagioclase ig zoned; in average composition it is a labradorite,
The wrealite forms a fibrous mat Dbetween the feldspars. It s
partly chloritised.  There are traces of ophitic structure, plates
of uralite enclosing the plagioclase crystals,

The three analyses A, B, and C below of epidiorites from the
Darlington Area were made by Mr. I, I, Allsop as part of bhis
course in Geology in 1924,

The analyses D, [, amd F of epldiorites from the Darling
Rauge near the aveas under discussion have been made available
to us through the kindness of Dr. E. 8. Simpson, Government
Analyst apd Mineralogist, in whose luboratory they were made,
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. o IV

A B ¢ D E I
Sie, ... 9067 49.28 49,04 5096 49505 49,22
ALO, 0 o 140 13,62 16.55 11.89 (At 12,62

Fe 0o o o 1.38 3108 2 2,04 2.60 316
e . . . . 5.20 11,42 9.8 13.64 11.40 11.00
Ao .o L ot determined A 35 a0
Mgl oo L 8.12 8,29 740 6,20 6.24 6.42
Cald . . . . . 1316 7.00 9.70 .94 1047 10,54
Na .o 2.04 2,68 2,54 268 2.08 1.86
KO . . ... LR .29 28 .29 26 30
H,0— . . . . 23 I8 18 .16 .09 B
.0+ . . . . 70 70 61 D 2.21 2.2+
T, . ... 1.84 2,13 2,00
Bad . . . . . il nil
Zx0, . ... il nil
(C0), I il nil nil
B0 s . R .28 s il 6 .0h
Fod, . . . . trace 28 S
Cr,0,, V.0, CnS trace trace

Total . ...07.495 07.72 a8.04  100.09 F0O.72  100.26

A—Darliugton Area, 40 c¢hains south of moutlt of Smith’s  Mill
Brook.

B & C(—Boya Quarries.

D—Smitl’s Mill, 2 wmiles east of Darlington. Dr. Simpson notes
that the roek is composed almost entirely of labradorite and
lornblende.

T & F—Quurry at Bickley Brook Reservoir, near Rolevstone Arven.
I is from the fine grained edge, F ofrom the conrse contral
part of the dyke. Dr. Shmpson finds that the minerals in
order of abundance are: Hornblende, plagioclase, ilmenite,
magnetite, quartz, leucoxene, apatite, epidote.

9 Pelation to other rocks—The basic dykes cut the aeid and
witra-acid intrusions, and must have been injeeted at some period
subgequent to the consolidation of the granite and its associated
aeid intrusions.  The sheiar zones and related later quartz reets
are elearly scen to cut epidiorite dykes in severalb places, There
are, however, three places (vight hank of Helena 200 chains below
mouth of Piesse Brook, ridge on left hank 50 ¢hiins betow mouth
of Tiesse Brook, small creck which flows past cast side of Boya
Quarries) in which dykes were, with hesitation, mapped as passing
unnffected througl the shear zones,  Tnocach cease the gromnd was
rhscured,
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S, Lutev-relationslips of the basie rocks—The weight of evi-
dence favours the view that there is net more than one age of
eptdiorite in the areas deseribed. Tt is true that instances have
bhren seen of one dyke faulting and  displacing another, that the
surface of contact petweer granite and some dykes is a ““head”’
along which the two vorks separate vendily, while in others the
fwo voels are xo elosely adherent that they Dreak wmore veadily
aeross than along the junction suvfuce, and that there are a fow
dyvkes which possibly cross the shear planes which trunente other
dykes; bnt nuless more conclusive evidence of marked differences
of age amongst the dyvkes is found it is Dbeet, 0 view of their
retrologieal identity, (o regard them as all of substantially the
siime age. In the econntry  just east of Piesse Brook Mr, T
Vinucane has found a vumber of instances of epidiorite invaded
Dy osmaell dylkes and veinlets of epidiorite, and also of more acid
rock.  1"urther work o this neighbonchood will quite Tikely caunse
at deast muodification of our teatative conelusion as to the siugle
age of the epidiorites,

D. Quartz reefs in shear-zones.

The ocewrrvence of Dbelts of  shearing in the Darling Range
bas tong been kirown, Dot the relation Detween these zones amd
certain qunrtzose rocks onteropping along the Darling Panlt Scearp
s not appmiently  been recognised,

The shear zones of the Darvlington Area are of two types:
(1) Sheav-zones without secondiny  guartz,

25 Shear-zones with peirtial replacement of shiearved voek by quarte.
Yy q

1. A Aine ouwterop of the fust type eon be seen from the
roiad 15 chnins SoEC of Daclingten ratlway  station. The vock
Liere s a serieite schist derived fromr the gramite.

2.0 A good exposnre of the second tyvpe oceurs on the western
cdee of the Area 895 e¢hains sonth of the Helena River, where o
helt of shearved  granite, associated with a quartz reef, ean be
traced aloung the strike for about 600 vards.

Detnited study of this cuterep in the fiekd, sud the examination
ol thin sections, indiente that the secondary gnartz was formed
it part by the metasomatie veplacement of the original shearved
yranite,

— e r——— -
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The eentral zone, about 4 feet wide, congists of massive fine-
erpined sngary gnartz containing scattered graing of clear yuartz
of larger size than the gromnd-mass.  Under the microscope the
oround-mass is seen to be a dne-grained aggregate of gnartz show-
ing no undaloge extinetion, The scattered fragments of elear quartz
oxhibit pronounced wnndulose extinetion, and ave similay in size,
slhitpe, and strain strneture to the quartz grains in the unreplacod
soricite schist.  The lavgest quartz graing appear to have been
original constituents of a sehist the other minerals of which are
now almost. entirely replaced by seeondary quartz,

The central gnavtz reef merges on either side into quartz rock
with a well defined eleavage paraltel to the sehistosity of the
whole belt, and containing lenses of much weathered sericite schist,
sonte only a fraction of un juch wide, also parallel to the stehistosity,
Proceceding farther towards the edge of the Dbelt, the amennt of
seeondary gquartz is seen to become less and less, the rock pussing
into n wormal serieite sehist, A network of quartz veins ents
both the replaced and unveplaced vock,

There are many similar quartz reefs in the district, several
of which are elearly continnous across cpidiorite dykes, bat few
of the exposures are good. The sheaved granite generally weathers
more rapidly than the nwre massive cnelosing conntry, but the
preseuce of the reefs is indieated hy the abundance of quartz
floators, often associated with fragments of schistose rock.  The
larger pegmatite veins give rise to somewhat similar quartz blows,
hut the presence of fragments of kaolinised feldspar indicates that
the underlying rock is pegmatite, whereas, if picces of gehistose
rock are found, the underlying rock is @ ¢uartz reef.

After investigating the gqnartz reefs of the Durlington Area,
a visit was made to part of the Davling Fanlt Searp  cast of
Gosnells, where there is a very conspicuons onterop of guartz rork,
This formation was found to be, in its essential features, iden-
tieal with the Darlington Area type, but developed on a neh
larger scale.  The belt of shearing saries in width from a few
chains np to about u quarter of a mile aund trends approximately
north and south, ie., parallel to the Darling Fanlt. The quart=
voefs are several cbains wide, hut vary in width along the strike.
Like the Darlington Area type, they arve cowposed of massive
cugary quartz in the middle, and grade through sehistose quartz
into sheared granite on either side.  The whole Delt is traversed
by numerous quartz veins, disposed both  parallel to and aeross
the planes of schistosity. Several hasic dykes were observed 1o
end abruptly at the edge of the shear zoue,
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The unshenved grinite of this Joenlity is massive,  The massive
grinttte 15 continuons as fur sonth as the Roleystone Aren.  IFarther
soonth, ot Nemadale, stmiloe quariz veefs have been noted in gneissic
armite ahout s lmdred  vards cast of Coombs’ Quarry,

The formation of these bhelts of shearving aund silicitieation i3
of Later date than the inteasion of basie dykes, neross which, with
the possible exceeptions noted under *“hasie roeks, " shearing persists,
The baste dykes themselves joee intrusive into the granite and its
amsocted eid ond abtreieid derivatives, It seems most probable
therefore that these quartz reefs were formed Liter on, and are
guite distinet frow, the quartz veins previously rveferred to as rep-
rescuting  nttreaeid  residual higuors from  the  grvanite  magima

saneezed into the consoliditing  granite,

E. Later Rocks.

I, Lalevite.— Ouly in o tew plaees do the Darlineton  amld
Rolevetoue Arens vise to the “CLaterite Level ™ which in this reglon
lies between 600 and 700 feet above sean tevel The Iaterite of
the Darling Ranges his been deseribed  and  discussed  elsewhere
(Sumpson 1912, Woolnough 1918, Clurke 1919) and we have nothing

of Interest to swdd.

20 Attwrnin-—Two types of allovium ocenr in the Darlington
Aven, that forming the flais in the lower part of the Helena, andd
Ingh tevetl alluvimm in the former conrse of Smith’s Mill Brook.
The first doeg pot call for conupent, the second is deseribed n

the Physiogrphy seetion.

S0 Talus banks.—The tributiarvies ot the Helenn generally  flow
wowrrow Veshaped vallevs, Tu wny of these, ruuning paratlel
fo the waterconrse, and at heights varving trom three to fifty
feet above ity is o steep sided bank I to 3 feet high of angular
rock tfragments, the steep side tucing the strean, Simikire featnres
were noted i the Roleystone  Arven. The origin of  these banks
is puzzling,  They loolk at first sight as if of human origin—made
in o clearing o track—but the phwees in which they  oeenr mnke
thnt theory nntemable Possibly Jntson s explmation (1921)—
differentint evosion—of the porallel Hnes of rock debris on Lake
Goongirrie which of course oecenr nuder very different climatie
atd topographic cowditions i apphicable to these banks,  In the
nrrling Ranges the nnequal crosion is due to the varving vesistance
to weathermg of grimite and epidiorite, at take Goongarrvie wind-
erosion of soft shales nuprofected by quartz vubble is the agent,
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EXPLANATION 0OF DPLATES,

ANIT-—Looking west down Helena Valley from spur on left bauk
of Cohen Brosk.

Shows characteristic topography and vege-
tation.

NXXNJT—"Phoetograph of a model of the Darlington Area of which

horizoutal scale is 10 chains to 1 inell, vertical 200 fect to
1 inch.

NXXIIT—Geological mayp of the Darlington Avea.

XXIV—Geological map of the Roleystone Aveu.
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